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Pairing instability of composite 
Fermi sea yields non-Abelian 
“Moore-Read” fractional 
quantum Hall state!
Moral: emergent “metals” are 
interesting and provide 
efficient way of capturing 
exotic topologically ordered 
gapped phases.
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3D topological insulator: protected by time-reversal, U(1) particle conservation symmetries
Gapless surface 
with single 
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Impossible in strict 2D, since superconductor would always break T.
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“Composite Dirac 
liquids”= new correlated 
gapless surface states 
that unify these works.
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-Wild deviation from Weidemann-Franz law!
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In an ideal world: HDirac +Hinteractions⇒ Composite Dirac liquid (too hard)
Instead, will “cheat” and follow route with virtues of physical transparency, analytical control.   
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Quasi-1D deformation allows rigorous analytical progress a la Teo & Kane.
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Topological orders 
captured previously, 
now in one unified 
framework!
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Outlook
Interplay between interactions, symmetry-protected topological 
phases rich topic.  
Composite 
Dirac liquid
neutral 
Dirac cone
Provide unifying view on 
lots of physics, including 
quantum Hall; accessible 
via controlled analytical 
methods that deal with 
physical electrons.
Naturally extends to “weak topological insulators”. 
(D. Mross, A. Essin, JA, A. Stern, in preparation)
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Extension to 3D topological superconductors? 
Isotropic implementations? 
Quasi-realistic Hamiltonians for such states?
